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ECU Platform Enabling Efficient Application Debugging
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Abstract: In the process of developing the driving control system including automated driving, it is indis-
pensable to verify the behavior of the application in actual environment. In order to precisely reproduce the
defects of the application found during actual tests and efficiently analyze them, it is necessary to reproduce
the data input into the application. However, the existing ECU has neither platform enabling uniform way
of data input to the application, nor a method that can reproduce the data input with high precision. This
makes the number of cases increase where it is difficult to reproduce the defect of applications. In this study,
we propose (1) the platform realizing data exchange between applications via real-time database (RTDB)
and (2) the method of reproducing the timing of data input with regard to execution of applications. We
evaluated the proposed method and the result showed the method has probability of reducing the time taken
to reproduce the defect applications by about 60% compared with the conventional method.
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Fig. 2 APP-B monitoring on development PC.

EN [Yes| OY&13, HEMETEHL (Fho [-])
5.

T, BFEAEICL) APP-BE TNy I ABD%
EHROBIZER 2 IRT. APP-BIE, £oH 275 7%
& APP-A O E AV CTHEELILZ T METH S
7%, APP-B @4 RTDB OMLHEFTE AR L L, ZDOAT)
F=FThbty 27575 APP- AU s AN%A
WIS ARECTHIEICL Y EBTRETDH 5.

CORE/ROUEZIILY, r/HEIILLZT Ny S
ZTRL, KA BT A MARIIEHT A2 EHTRETH
L. 2k ziE, BMEMHPCLETIARTI Yy N7+ —L0%H)
EEETT I r—va v 7944523 TELDT,
X 2 1Z/RT & 912 APP-B # %M PC L CEMFETT S
CEBWETHL., THEREAPC LOTT Y M7 7 —
A5, ECUbou/7MxMET—7DXH)IIHH Z
LU EER 720, TNk %M PC Lo APP-B IZHAEA
JEHTECU LEFUEEH LM THASIELZ LT
&%, TP UAMAZER LT, ECU &BI%
i PC O HEESTS, RIS U724 2T A M FREE
BRIATH) 2D TE D,

4. QA7 :CE - BEHIEAK

KETIR, BETT v T+ —LIBITET—7 AN
I TEr ) (b) B 73R8k, (c) B 7LD B TR IO
THWT L., 2072012, TTF41EHTHEROT 75 -
FARE T ROBEICOWTIHRNR, ZOBRTRET LTS
FlEk - BRI T OV TIR RS,

© 2018 Information Processing Society of Japan

APP-A

APP execution timing

ECU

App-A | App-B| - T nun NEER R

|
Inside (R s s e e
X ‘l of ECU

Outside
Sensorl Sensor2
Data Data

of ECU 4_.
Sensor DataInput

T T Replaying Unmatched Timing
Basic Software APP-A t

(OS, Drivers)

r
i ECU Internal Execution i

Inside
of ECU

outsde 1 |
e ki "’
Log Replay Input

3 ftkon itk - RO RE

Fig. 3 Issue of conventional log record and replay.
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Table 3 Experimental environment.

Hardware CPU Intel Core i5-4310U 2.0GHz 32Bit
RAM 4GB
Software oS Linux Ubuntu 14.04
ROS Indigo
Compiler gec 4.8.4 (C Language)
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Table 4 Total number of iterations for reproducing defects.
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